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The banking industry is one of the main regulators of the economy; therefore, a possible decline in 
performance or risk to operations could trigger a chain of unexpected economic events. In 
consideration of this, this paper sought to evaluate the risk imposed by the oil and gas sector on 
the banking industry in the United Kingdom (UK) by evaluating the spillover effects and the 
exposure of the banking industry to shocks caused by changes in oil prices. In order to reach this 
objective, the present study evaluated the impact and effect of the volatility of bank stock prices 
and oil prices in four leading banks in the UK. These banks—HSBC, Royal Bank of Scotland, 
Lloyds Banking Group and Barclays PLC—were selected on the basis of their involvement in the 
oil and gas sector, and they were chosen to represent the volatility of the banking industry. The 
change in price of Brent crude oil was used as a representation of the volatility imposed by the oil 
industry. The vector autoregressive fractionally integrated moving average (VARFIMA) model 
was used to evaluate the impact of the volatility spillover and to evaluate the presence of co-
volatility between certain parameters. The results showed volatility responses between the BSP 
and oil prices. The Granger causality analysis confirmed the presence of bidirectional causality 
between the volatility caused by oil prices and the stock prices of banks. 
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Contribution of this paper to the literature 
This study contributes to the existing literature by evaluating the risk imposed by the oil and gas sector 
on the banking industry in the United Kingdom (UK) through evaluating the spillover effects and the 
exposure of the banking industry to shocks caused by changes in oil prices. 
 
1. Introduction 
Volatility transmission is considered to be of great interest to capital markets and the financial community, as 
it helps to increase the trend of financial globalization (Yarovaya, Brzeszczynski, Goodell, Lucey, & Lau, 2020). 
Fracking is considered to be a substantial technical development for the oil and gas industry in the UK that allows 
organizations to extract and recover shale oil (Vo & Ellis, 2018). Cash flows and revenues are directly proportional 
to oil prices, as fluctuations in the rate of oil prices directly affect cash flows and revenues, which leads to 
difficulties regarding loans. The price of oil is significantly influenced by stock prices in the banking sector of the 
UK, and this rate has been increasing since 2010, as banks have had a strong influence on the industry of shale 
(Bouri & Demirer, 2016).  
Beneficial research has been completed over the past few years with regard to oil prices and the role of bank 
stock prices (BSP) in several contexts and countries. Recent research by Bein (2017) evaluated the overall impact 
and role of BSP in stabilizing overall oil prices and other factors that affect oil prices from the perspective of 
different regions and countries. This indicates the fact that a significant amount of effort and research has been 
completed over the last few years in terms of oil prices and its related factors. Additionally, the influence of banks 
on the oil industry and the stability of oil prices has been evaluated and tested in particular regions and states, 
mainly through panel data and empirical research (Cardona, Gutiérrez, & Agudelo, 2017). However, research has 
not evaluated the oil market of the United Kingdom and its conditions. As of yet, there has been no research that 
has demonstrated the role of different banks on the overall modifications of oil prices. Consequently, the present 
research is new and justified to forecast the role of UK banks in stabilizing oil prices.   
Based on the above justification statement, the current study has the following aims:  
• To identify whether the exposure of UK banks to the oil sector could lead to some level of instability in 
both the financial and oil markets. 
• To evaluate the economic situation of the country and how oil prices and the contribution of banks in 
stabilizing oil prices affects the economic growth of the country. 
The current study covers issues relevant to oil prices and BSP, and how stock pricing creates instability in the 
economy. This research is beneficial and significant, as it helps to distinguish the issues that create complexity and 
insecurity in the market. This research paper will help future researchers and managers of organizations. The 
remainder of the thesis is structured as follows: Chapter two presents empirical proof on the enhanced and 
significant connection between the UK banking sector and the oil market; Chapter three presents the data and 
study methodology used in the paper to collect data; the overall findings and results are presented in Chapters four 
and five, and this research provides proof for the durability of the given study results; finally, Chapter six presents 
concluding and final remarks, as well as implications and limitations of the study and further suggestions.  
 
2. Literature Review 
According to Leung, Schiereck, and Schroeder (2017), a spillover is an economic event that occurs in one 
industry that happens because of something else in a seemingly unrelated context. According to Liu et al. (2017), 
the externalities of economic activity or market activity are non-monetary spillover effects that mainly affect non-
participants. In the same way, the economic advantages of improved trade are the spillover effects that are likely to 
develop multilateral alliances in many regional markets, banks, and states. According to this theory, spillover 
effects are a type of mechanism effect that has developed as globalization in trade and stock markets has deepened 
the financial relationships between different economies and markets. 
Oil is a large commodity and, as such, it determines significant volatilities and fluctuations in price to a greater 
extent than other more stable investments (Chang, McAleer, & Wang, 2018). According to this theory, there are 
many spillover effects of oil prices; for example, oil prices are affected by a variety of factors and spillovers, as they 
are particularly responsive to decisions about outputs developed by oil authorities (Katusiime, 2019). Similar to any 
other product or good, laws and supply and demand also have a VS effect on the prices of oil, and bank prices and 
production costs have a spillover effect on oil prices. Furthermore, Hamadi, Bassil, and Nehme (2017) highlight 
that political unrest, natural disasters and other disasters could potentially disrupt manufacturing, which would 
have a substantial impact and spillover effect and increase the risk of volatility in oil prices.  
 
2.1. Oil Prices and Volatility Transmission/Prices 
Oil prices play a major role in the economy of a country; however, if prices rise and fall frequently, this creates 
uncertainty in the market of the country (Damien, Fuentes-García, Mena, & Zarnikau, 2019). This situation is 
called price volatility. In an efficient market, prices reflect nonexistent and anticipated future circumstances of 
demand and supply. When there is a quick change in market prices over a relatively short period, this situation is 
known as having high volatility. 
According to  Bergmann, O'Connor, and Thümmel (2016), when oil prices are stable in the market, the assets 
represent a huge investment—often hundreds of millions. The ability of investments to earn predominantly 
depends on the stability of market prices and the ability to sell at a viable price level. Various aspects and tools 
depend on the transmission of oil. When there are rises and falls in oil price, the same happens in the process of 
meeting the demand of customers (Bouri & Demirer, 2016). It is a fact that, when the market is stable and the oil 
prices are stable, investors feel satisfied and secure in developing their business, as they earn a handsome revenue 
and they are able to substantially enhance and grow their business. However, when there is a decline in oil prices, 
the reliability of their income and earning becomes passive. This study refers to a situation when the oil market 
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faces volatility. This has a significant effect in a country because this energy is used in all walks of life; therefore, 
during this unstable period of time, society may have to face unexpected impacts (Kumar, 2017). 
Common people will be affected by this situation, as their budget and savings will be disturbed. They often find 
this situation hard to manage; their domestic lives are negatively impacted, as their household budget cannot afford 
such high costs. Research by Zhang, Ji, and Kutan (2019) has explained the ways in which household affairs can be 
disturbed. Moreover, industries face the same issue. The volatility of oil pricing and the oil market creates a bizarre 
situation, as the transmission of oil becomes costly (Sadorsky, 2012). It is a fact that volatility transmission 
influences economic growth. The stability of oil prices can create economic growth and stability in the market. 
This stability in oil prices is very important, as it ensures regular transmission (Ji, Bouri, & Roubaud, 2018). 
In short, stable oil prices create regularity, while volatility creates disruption. This leads to investor hesitatatio, 
as they require a stable condition to run their business with continual progress. Oil prices have a strong impact on 
the global market (Saghaian, Nemati, Walters, & Chen, 2018). Rising and falling oil prices affect the global 
economy and transmission. When oil prices are stable, all business sectors and the energy industry are stable; their 
workforce enjoy proper earnings and the circle of development is successful.  
 
2.2. Banks’ Stock Prices and Volatility Transmission/Prices   
Generally, a stock is described as the ownership certificates of a specific company (Ehouman., 2020). The BSP 
predominantly depends on supply and demand; like many other companies, this refers to a share being sold by the 
buyer and the seller exchanging money for the ownership of the share. According to Ji et al. (2018), every step 
taken throughout the process of the purchase and sale affects the new market price rate. When there are rises and 
falls in the market, this volatility has a strong impact on investors, as they face losing a huge amount of money. In 
order to make this an uninterrupted procedure, owners of firms and businesses find opportunities to deal with bank 
stock (Carsamer, 2016). The process of purchasing and selling is highly influenced.  
Banks with strong shares have an influential role in establishing a connection between the shareholder and the 
stocks (Jouini, 2013). Stocks should be regarded as the most important part of any investor's portfolio because,  
when shareholders face great risks, they receive substantial rewards. In other words, stocks tend to outperform 
other investments, even though they are more exposed to volatility (Raza, Shahzad, Tiwari, & Shahbaz, 2016). 
There is little evidence to suggest that buybacks improve bank stock prices, although there appear to be two major 
causes as to why bank stocks act in this way. The process of volatility transmission involves several shareholders 
who became bankrupt (Bein, 2017), which is evidence that bank stocks have certain limitations and that prices of 
stocks are continually changing according to market conditions. Rises and falls in prices also have a significant 
effect because of the fact that they are related to volatility transmission (He & Lin, 2019). Volatility refers to the 
process in which product prices may affect bank stock prices; for example, bank stocks may not be strong because 
the fundamentals that determine their earnings are weak. However, stocks are doing worse than might have been 
expected (Apostolou & Beirne, 2019). Therefore, according to Vo and Ellis (2018), there is a positive relationship 
between bank stock prices and volatility transmission.  
 
3. Research Methodology 
Data was collected on Brent crude oil and UK banks’ stock prices. The data was recorded between January 2nd, 
2007 and June 30th, 2017. Data were collected between the opening and closing times of the stock market, which is 
9.30am and 4pm, and are quoted in British pounds. The use of spot prices of the banks’ stocks is necessary in order 
to evaluate volatility, as they reflect the principal assets upon which the derivatives are typically based (Vivian & 
Wohar, 2012). The data consists of spot stock prices that were sourced from Quant quote. The Lloyds Banking 
group, HSBC, The Royal Bank of Scotland, and Barclays PLC are the banks that have been considered. These 
banks have been selected on the basis of two criteria: First, these banks are globally recognized as important banks 
by the board of financial stability, as they could destabilize the entire financial system of the country if their 
bankruptcy was declared, and second, they have been significantly affected by the changes in the oil and gas sector, 
as their business is heavily aligned with this industry.  
Several different models have been developed to evaluate the dynamics of volatility. Studies initiated by 
Andersen and Bollerslev (1998) suggest that daily returns aren’t as precise as the intraday returns when evaluating 
price volatility. Another approach, which is known as “realized” volatility, has been devised to exploit the 
information presented by high frequency returns. Consequently, several methods have been proposed in the 
literature to evaluate and manage problems caused by the usage of high frequency data, such as market friction, 
non-synchronized trading, and the presence of time jumps. The kernel estimator is being used to account for 
realized volatility. The developers of this method have assumed that the price processes incorporate a covert yet 
efficient price process that includes a finite activity jump process. Previous analysis of this method suggests that 
time jumps shouldn’t be considered a problem; instead, they should be associated with market information. In the 







                                            (1) 
In the above equation 𝜞𝒉=∑ 𝒓𝒊𝒓𝒊−𝒉,
𝒏
𝒋=𝒉+𝟏  where h ≥ 0 and the h
th realized autocovariance Γh= Γ−h. The term ri 
is the return of the stock I, characterized by 5 minutes, and k represents the non-stochastic weight function.  
In order to evaluate the strong relationship, a vector autoregressive fractionally integrated moving average 
(VARFIMA) model (p,d,q), developed by Chiriac and Voev (2011), was used in the study. Thus, let Yt be the nxn 
realized covariance matrix, where n represents the number of assets under consideration. The decomposition of the 
Yt matrix is defined by the triangular method Pt for which Pt.Pt=Yt. Let the Xt = vech (Pt) be the mx1 vector 
obtained from the upper triangular components. In order to evaluate the transmission of volatility between the 








𝑑𝑂𝐵𝑋3,𝑡−1 + 𝑒𝑂,𝑡                    (3) 
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𝑑𝑂𝐵𝑋3,𝑡−1 + 𝑒𝑂𝐵,𝑡                (4) 
Equations 2-4 describe the impact of volatility and co-volatility and how it changes over time across the stock 
market and oil industry in each of the banks under consideration. The variables 𝑋1,𝑡, 𝑋2,𝑡 , are a representation of 
the realized returns of the volatility of UK bank prices and oil prices, and 𝑋3,𝑡 is the measure of covolatility between 
the series. The VARFIMA model allows for the measurement and evaluation of the persistence of the volatility 
series, as well as considering the short-term dynamics of volatility spillovers. The estimation of the parameters of 
the model was performed using the CLDL algorithm proposed by Tsay (2010). The estimations were performed, 
and the Granger causality was also evaluated.  
 
4. Findings of the Study 
The calculations are presented in Figures 2 and 3. These figures shows that oil prices are highly volatile 
throughout the period under consideration; however, a break from this trend is observed between 2007–2008 due 
to the global financial crisis. Crude oil prices doubled between March and August 2008, before declining at the end 
of the same year. The volatility of the banks shares some common features. The volatility of UK banks was 
moderate during 2007 and a trend of high volatility has been observed during the period between 2007–2011. This 
period was governed by high volatility due to the accumulated losses occurring worldwide as a result of the 
financial crisis, which stemmed from the US. However, since 2011, this volatility has been perceived to be 
moderate. This co-volatility is illustrated in Figure 3. These figures represent the cumulative volatilities of the UK 
banks’ stock prices and oil prices. The co-volatilities are found to be negligible before 2007 and also after the 
financial crisis and its resultant effects had settled by 2011. However, during these four years, co-volatilities were 
significantly high. If the variability of the pre-crisis year is focused on 2007, the resultant correlation between the 
prices of UK bank stocks and oil, an increase can be measured from the period after 2011. This factor provides 
evidence for the correlation between the oil and gas sector and the UK’s financial sector.   
 
4.1. Empirical Findings 
The findings of the VARFIMA model are reported in Table 1. The results indicate that volatility is affected by 
the preceding values of BSP, and that oil prices are also influential. This is indicated by the significant results of the 
coefficients of oil prices, 𝛼1, and the coefficient of BSP, 𝛽2. The results are significant at the 5 percent level. These 
results indicate that a relatively high magnitude of continued volatility is observed in all of the banks. However, the 
results don’t provide any significant relationship between co-volatility in the prices of oil and BSP. Moreover, a 
lagged dependence for co-volatility wasn’t found; in other words, the past values of the co-volatility series weren’t 
found to be dependent on preceding values. Moreover, the findings also revealed that, for each model, the volatility 
spillovers, i.e. the effects and correlations between oil prices and BSP, were found to be significant at the 5 percent 
level, as indicated by the coefficients 𝛽2 and 𝛼2. The results of the Granger causality also reinforce and support 
these results. The null hypothesis is rejected, and the causal relationship is proven by the significant values of the 
test results. There is evidence of bidirectional causality between the volatilities of bank prices and oil prices. 
Figures 2 and 3 represent the realized volatilities of UK banks’ stock prices and oil prices.   
 
Table 1. VARFIMA model results 
Parameters LBG HSBC RBS BPLC 
𝛼1 0.89895∗∗∗ 0.89573∗∗∗ 0.84957∗∗∗ 0.90539∗∗ 
𝛽1 0.00720∗∗∗ 0.00758∗∗ 0.01723∗∗ 0.00783∗∗ 
𝛾1 0.08642 0.04243 0.38314 0.09824 
𝛼2 0.39103∗∗∗ 0.34137∗∗∗ 0.23981∗∗∗ 0.29822∗∗∗ 
𝛽2 0.94201∗∗∗ 0.94497∗∗∗ 0.94845∗∗∗ 0.94973∗∗∗ 
𝛾2 0.29724 −0.49219 −0.33861 −0.02681 
𝛼3 0.00879∗∗∗ 0.00875∗ −0.00142 0.00428 
𝛽3 −0.00153 −0.00042 0.00054 −0.00026 
𝛾3 0.01757 0.04432 −0.00713 −0.02131 
dB −0.4456∗∗ 0.4787∗ 0.4748∗∗∗ 0.4352∗∗∗ 
dO 0.4648∗∗∗ 0.4747∗∗∗ 0.4747∗∗∗ 0.4747∗∗∗ 
dOB 0.00844∗ 0.0127∗∗∗ 0.0127∗ −0.03655∗∗∗ 
X1 does not granger cause X2 0.0002 0.0002 0.0002 0.0002 
X2 does not granger cause X1 0.0002 0.0002 0.0002 0.0002 
 
4.2. Robustness of Results  
In order to evaluate the robustness of the estimations, the researcher subjected the data to a vector 
heterogeneous autoregressive (VHAR) analysis. The VHAR model is used to confirm the specifications of the 
realized volatility series. Thus, this method can be used to evaluate and identify short- and long-term factors that 
occurred as a result of ] volatility spillovers, which were measured using the VARFIMA method. Thus, the VHAR 
bivariate model is employed to estimate the volatility of oil prices and stock prices in the four banks under 
consideration.  The model is as follows: 
𝑋𝑡
𝐷 = 𝛿0 + 𝛿1𝑋𝑡−1
𝐷 + 𝛿5𝑋𝑡−1,𝑡−5
𝑤 + 𝛿22𝑋𝑡−1,𝑡−22
𝑀 + 𝑢𝑡   , t=1,2,……..,T       (5) 
The terms 𝛿1, 𝛿5, and 𝛿22 are all represented as 2 × 2 coefficients matrices and the term 𝛿0 = (𝛿1,0, 𝛿2,0)′ is 
defined as the vector of intercepts. Also, the VHAR analysis requires the series to be stationary. Therefore, the 
ADF, ERS and ZA unit root tests were also performed on the series. The results of the unit root tests are presented 
in Table 2 and the VHAR analysis results are presented in Table 3.  
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Figure 2. Realized volatilities of UK banks’ stocks prices and oil prices. 
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Table 2. Unit root test results 
Variables ADF ERS ZA 
LBG 4.77*** 4.53*** 9.67*** 
HSBC 4.69*** 4.22*** 9.56*** 
RBS 4.03*** 4.36*** 6.87*** 
BPLC 3.27*** 3.47*** 8.63*** 
OIL 4.27*** 4.22*** 7.98*** 
 
The results of the VHAR analysis are significant and in line with the results of the VARFIMA analysis, as they 
show that volatility exists between oil prices and the BSP, which was indicated by the significance of the volatility 
coefficients at the 1 percent and 5 percent level.  
 
Table-3. VHAR analysis. 
Mean equation LBG Brent HSBC Brent RBS Brent BPLC Brent 
𝛿0 0.02*** 0.02*** 0.15** 0.03** 0.13*** 0.01** 0.12*** 0.02*** 
𝛿i,1 0.2* 0.32** 0.3** 0.32** 0.45*** 0.33** 0.46** 0.32** 
𝛿i,5 0.68*** 0.63*** 0.37** 0.63** 0.32*** 0.66*** 0.32** 0.64** 
𝛿i,22 0.07** 0.01*** 0.1** 0.01*** 0.22*** 0.01*** 0.18*** 0.01** 
𝛿j,1 0.02*** 0.002*** 0.04** 0.02*** 0.02** 0.02*** 0.02** 0.02*** 
𝛿j,5 0.02** 0.02** 0.01** 0.03** 0.03*** 0.03*** 0.09** 0.03*** 
𝛿j,22 0.02** 0.03** 0.004*** 0.01** 0.04** 0.03*** 0.07** 0.04*** 
Variance equation 
        
𝜔 0.001∗∗∗ 0.02∗∗∗ 0.02∗∗∗ 0.003∗∗ 0.002∗∗∗ 0.003∗∗ 0.03∗∗∗ 0.002∗∗∗ 
𝛼 0.02∗∗∗ 0.05∗∗∗ 0.02∗∗∗ 0.05∗∗∗ 0.01∗∗∗ 0.05∗∗∗ 0.02∗∗∗ 0.03∗∗∗ 
𝛽 0.94∗∗∗ 0.85∗∗∗ 0.91∗∗∗ 0.86∗∗∗ 0.97∗∗∗ 0.86∗∗∗ 0.81∗∗∗ 0.86∗∗∗ 
R2 0.8 0.8 0.85 0.8 0.86 0.8 0.88 0.8 
 
5. Discussion and Implications  
The findings of this study indicate the presence of bidirectional causality between BSP and oil prices in the UK. 
These findings have been calculated after a series of analyses, and they are supported by a number of studies carried 
out in a similar domain (Diaz & De Gracia, 2017; Ewing & Malik, 2016; Narayan & Sharma, 2014; Souček & 
Todorova, 2013). These studies have been efficient in outlining persuasive evidence with regard to the relationship 
between oil shocks and the related impact on the returns in the stock market. Moreover, if a sectoral analysis is 
developed, studies exist that outline the presence of spillover effects from the volatility of oil prices in sectors such 
as healthcare, the automobile industry, the energy sector, consumer services, utilities and telecommunications 
(Broadstock & Filis, 2014; Broadstock. & Filis, 2015; Degiannakis, Filis, & Floros, 2013). The primary route 
through which the volatility of the oil market spreads into the banking industry in the UK is through the exposure 
and involvement of banks in the oil and gas sector to shocks and sudden changes in oil prices. Undeniably, the 
resultant changes in oil prices pose detrimental impacts on the overall performance of oil firms; therefore, they have 
to turn to the banking industry to seek loans in order to fulfill their credit and debt obligations. The banks comply 
to these risks, as they don’t want to portray the wrong signals to the public; rejecting loan and credit extensions 
could imply to investors that the bank is facing financial trouble, which could easily lead to depositors and 
investors withdrawing their assets, which would further affect the performance and asset value of the banks. Thus, 
the banking industry complies to the loan demands of the oil sector (Ehouman., 2020). A recent study by Pal and 
Mitra (2019) evaluated the probable co-movement between the volatility of oil prices and shocks in the automobile 
industry. This study found co-movement to be present and even more noticeable in the long run. Moreover, some 
affects in the short run were also found. The returns of automobile industry stock prices were found to be 
invariably sensitive to oil prices. In another study, Diaz & De Gracia (2017) evaluated the impact of oil price shocks 
on listed oil and gas corporations on the New York Stock Exchange. The findings suggested that organizations 
and the profitability of their stock prices were sensitive to the volatility of the sector.  
 
6. Conclusion and Limitations  
This study was carried out in order to evaluate the impact of shocks caused by the volatility of oil prices on the 
financial and banking industry in the UK. The analysis was performed during the period between 2007–2017, and 
the impact of price shocks on four banks listed in Financial Times Stock Exchange was evaluated. The analysis was 
carried out through estimations from a tri-variate VARFIMA model. Estimations were performed for the whole 
period of time at once. Moreover, the researcher also conducted a Granger causality analysis and VHAR analysis in 
order to evaluate the robustness of the results presented by the VARFIMA model. The impact of the volatility and 
co-volatility was also evaluated by dividing a graphical analysis of the realized volatility affluence. The analysis has 
shown that strong volatility exists among oil prices and the effects produced by the stock prices of banks. 
Moreover, the Granger causality analysis proved the presence of bidirectional causality between the coefficients of 
oil prices and BSP.  
The present study has a number of important implications and recommendations for future researchers. Most 
of the literature on oil price sensitivity focuses on shocks in oil prices in the US and China; therefore, this study 
provides a UK perspective that offers theoretical contributions. Moreover, mathematical details have been 
provided, so future researchers will be able to benefit from this study. This study also highlights the need for 
policymakers to focus on reducing the exposure of the banking industry to shocks caused by the fluctuations in the 
oil market. This can be achieved through policies that restrict or reduce the involvement of the banking industry in 
the energy sector in order to protect banks against the risk of bankruptcy.  
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